Ewing sarcoma with FEV gene rearrangements is a rare subset with predilection for extraskeletal locations and aggressive behavior.
The molecular hallmark of Ewing sarcoma (ES) is a fusion involving the EWSR1 gene and a member of the ETS family of transcription factors. EWSR1-FLI1 is the most common variant, occurring in 90% of cases, followed by EWSR1-ERG. In a small subset, the FUS gene can substitute for EWSR1 in these fusions. Only rare case reports have been described to date of ES with FEV gene rearrangements. In this study, we investigate the clinicopathologic and molecular features of 10 ES patients with FEV-rearrangements, either fused to EWSR1 (n = 4) or to FUS (n = 6). The median age at diagnosis was 38 years (range, 5-61 years); occurring in six males and four females. All tumors were located at extraskeletal sites, occurring more often in the axial soft tissues. Tumors had a similar morphologic appearance and immunophenotype as ES with more common EWSR1-ETS fusions. Of six patients with follow-up data, five patients (83%) developed metastasis and two patients (33%) died of their diseases. The diagnosis was confirmed either by fluorescence in situ hybridization and/or targeted RNA sequencing. In the five cases tested by targeted sequencing, the fusion transcripts were composed of EWSR1 or FUS fused to either exon 1 or 2 of FEV, retaining the FEV ETS DNA binding domain. This is the largest study to date investigating the ES subset with EWSR1/FUS-FEV fusions showing a predilection for extraskeletal sites and aggressive behavior.